The component polypeptides of the reduced and cyanoethylated glutenin have been frac tionated into four fractions by precipitation with 70% ethanol under controlled pH values and temperature from the glutenin preparation dissolved in 0.5 % sodium dodecyl sulfate. Ethanol insoluble fraction I, II plus III, and ethanol-soluble fraction were different from each other in fundamental properties such as molecular weight distribution and amino acid composition. The respective properties of these three fractions closely resembled those of three fractions separated using gel filtration by other workers. It was noted that this method is simple, and is easily able to scale up compared with gel filtration method.
The component polypeptides of the reduced and cyanoethylated glutenin have been frac tionated into four fractions by precipitation with 70% ethanol under controlled pH values and temperature from the glutenin preparation dissolved in 0.5 % sodium dodecyl sulfate. Ethanol insoluble fraction I, II plus III, and ethanol-soluble fraction were different from each other in fundamental properties such as molecular weight distribution and amino acid composition. The respective properties of these three fractions closely resembled those of three fractions separated using gel filtration by other workers. It was noted that this method is simple, and is easily able to scale up compared with gel filtration method.
Wheat glutenin is a mixture of high mole cular weight proteins containing many inter polypeptide chain disulfide linkages. Struc ture and properties of native glutenin have been investigated by studying those of the polype ptides obtained by the reduction of the disul fide linkages of glutenin. It is necessary to isolate the individual constitutive polypeptides from glutenin to permit a clear understanding of their properties. The complicated compo sition of these polypeptides was indicated by sodium dodecyl sulfate (SDS)-polyacrylamide gel electrophoresis,1) isoelectric focusing,2) starch gel electrophoresis,3) gel filtration,4,5) and sulfoethyl cellulose chromatography.6) However, the properties of polypeptides of glutenin have not yet been satisfactorily clari fied because of difficulty in separating the poly peptides simply and preparatively.
In the previous paper,6) it was shown that the SDS-insoluble proteins, which remained as residue with starch after 0.5 % SDS extrac tion of defatted wheat flour, were identical with the purified glutenin in the composition of the polypeptide chains, and that the SDSinsoluble proteins could be used as a good source of the polypeptides from glutenin. The present paper describes a improved procedure for a group fractionation of the polypeptides from glutenin. 
FIG. 2. SDS-Polyacrylamide Gel Electrophoretic Patterns of Fractions from Glutenin.
A, reduced and cyanoethylated glutenin; B, ethanolinsoluble fraction 1; C, ethanol-insoluble fraction II; D, ethanol-insoluble fraction III; E, ethanol-soluble fraction.
were found at 275 and 250 nm, respectively. The extinction coefficients, E,1%1cm, of the ethanol- a) Values shown are expressed as number of residues per 100 total residues . Cystine was not determined.
Amino acid composition
Amino acid compositions of various frac tions obtained by precipitation with 70 ethanol are shown in Table I . Values were expressed as amino acid residues per 100 total amino acid residues, but cystine and ammonia were excluded from the calculation . The ethanol-insoluble fraction I was characterized by the low contents of glutamic acid and proline, and resembled an albumin and a glo bulin. The ethanol-insoluble fraction II and III were similar to each other in amino acid composition and were characterized by high glycine, glutamic acid and proline contents and low contents of phenylalanine. In con trast, the ethanol-soluble fraction was distingu ished from the ethanol-insoluble fraction II and III in the low percentages of glycine, tyro sine and the relatively high percentage of phenylalanine.
Removal of SDS from polypeptides
It is necessary to remove the SDS from the polypeptides in order to study their biochemical and physicochemical properties. The ethanolinsoluble fractions I, II and III were precipitat ed again by adding ethanol to a final concentra tion of 70% (v/v). The mixture was centri fuged and the resulting precipitate was washed twice with 80% ethanol, twice with absolute alcohol and dried over calcium chloride. The ethanol-soluble fraction was precipitated by adding ethanol to a final concentration of 90 (v/v). After separation of the precipitate by centrifugation, the precipitate was washed several times with absolute alcohol. The SDS contents of the polypeptides obtained by these treatments were 0.2 to 0.6% in the dry basis. The polypeptides prepared by the treatments, except that from the ethanolinsoluble fraction I, were soluble in 0 .01 M acetic acid and gave clear solutions.
Carbohydrate in the ethanol-insoluble fraction I
The SDS-free preparation of the ethanolinsoluble fraction I contained about 30% of carbohydrates in the dry basis. The SDSfree preparation was dispersed in 7 M urea solution to form a turbid and viscoid sus pension. The turbid and viscoid characters might be partly due to the carbohydrates in the preparation. Part of the turbid materials were precipitated as a gelatinous material 
DISCUSSION
The component polypeptides of the reduced and cyanoethylated glutenin were divided into four fractions, ethanol-insoluble fraction I, II and III and ethanol-soluble fraction, by the fractional precipitation with 70% ethanol under the controlled conditions from the glu tenin preparation dissolved in 0.5% SDS. Ethanol-insoluble fraction I, both II and III, and ethanol-soluble fraction contained poly peptides which differed significantly from each other in their amino acid compositions and molecular weight distributions.
The ethanol-insoluble fraction I, accounted for 10% of the total glutenin nitrogen, con tained polypeptides of a wide range of mole cular weight and resembled water-soluble proteins in the amino acid composition. The ethanol-insoluble fractions II and III accounted for about 20 and 14% of the total glutenin nitrogen, respectively. The main components of polypeptides in both fractions, however, were common to each other, and composed of three different classes of mole cualar weights of 133,000, 115,000 and 95,000, as judged by SDS-polyacrylamide gel electro phoresis. The ethanol-insoluble fractions II and III had unique amino acid compositions, and contained large amounts of glutamic acid, proline, glycine and tyrosine and low levels of phenylalanine and basic amino acids. The polypeptides in the ethanol-soluble fraction, accounted for about 54% of the total glutenin nitrogen, contained only those of the low molecular weight of 50,000, 43,000 and 37,000, as judged by SDS-polyacrylamide gel electro phoresis. In contrast to the ethanol-insoluble fraction H and III, the ethanol-soluble fraction showed low level of glycine and tyrosine and relatively high level of phenylalanine.
The reduced and alkylated glutenin had also been fractionated by other workers into three fractions using gel filtration chromatography (FI, FII and FIJI by Hamauzu et al.4) and frac tion A, B and C by Huebner and Walt5)). These FI and fraction A were similar to our ethanol-insoluble fraction I in the amino acid composition. The FII and fraction B closely resembles to our ethanol-insoluble fraction II and III in the amino acid composition and molecular weight distribution. Similar frac tion was also obtained by fractional precipita tion with cupric nitrate.15) The FIII and frac tion C separated by gel filtration closely resem bles our ethanol-soluble fraction in the SDSpolyacrylamide gel electrophoretic behavior, The high solubility in 70% ethanol of those low molecular weight polypeptides was also noted by Kanazawa and Yonezawa16) and Bietz and Wall,17) who fractionated the reduced and alkylated glutenin into two fractions by dif ferential solubility in neutral 70% ethanol.
It is apparent that our procedure of the above ethanol fractionation in the presence of SDS is useful in an initial step for purification of the constituent polypeptides of a glutenin. Com pared with gel filtration procedure, this method is simple, and is easily able to scale up. It should also be noted that the reduced glutenin which has free sulhydryl groups could be suc cessfully fractionated by the method described in this paper.
